Physical properties, limited proteolysis, and acetylation of tyrosine aminotransferase from rat liver.
The native and one of the modified forms of tyrosine aminotransferase were purified from rat liver and characterized. Several hydrodynamic properties of the native enzyme are: Stokes radius, 46 A; subunit isoelectric point, 5.6; sedimentation coefficient, 5.6 S, frictional ratio, 1.44; diffusion coefficient, 4.65 X 10(-7) cm2 s-1; extinction coefficient of a 1% solution (w:v) at 280 nm, 10.5 cm-1. The molecular weight of the dimeric protein is 110,500 as calculated from the Stokes radius and sedimentation coefficient. The subunit of the modified form is of lower molecular weight than the subunit of the native enzyme and has a pI of about 5.9. During isoelectric focusing, both forms of the enzyme separate into two components. The more acidic component that is resolved from the native enzyme is phosphorylated, but the other component is not. The amino acid composition of native tyrosine aminotransferase differs from values reported for mixtures of the three forms of this enzyme. Neither the native nor the modified forms of the enzyme possess a free alpha-amino group as judged by dansylation, nor can they be digested with leucine aminopeptidase, implying that the NH2-terminus is blocked. The possibility that tyrosine aminotransferase is acetylated was examined by translating poly(A)+RNA from hepatoma cells in a cell-free translational system in the presence and absence of inhibitors of protein acetylation. [35S]Tyrosine aminotransferase synthesized in the presence of the inhibitors has a more basic isoelectric point than the native enzyme as determined by isoelectric focusing, suggesting that the enzyme is acetylated either at the NH2-terminal or the epsilon-amino group of an internal lysine. When digested by either of two lysosomal proteases, tyrosine aminotransferase is cleaved to a smaller size. These data show that tyrosine aminotransferase is susceptible to several post-translational modifications.